The research was conducted on 10 stallions and 31 mares of the Lipizzaner breed in the stud "Vučijak" Prnjavor. In general, 28 morphometric measures of stallions and mares were taken. Morphometric characterization shows that the "Vučijak" stud farm owns Lipizzaner with smaller body form comparing to other Lipizzaner around Europe. The body of the Lipizzaner from "Vučijak" has a rectangle shape which is in acBcordance with the appearance of the majority of Lipizzaner in Europe. Based on these measures, it is confirmed that there is a statistically significant difference between stallions and mares in: withers height, width of lower jaw, length of neck and shoulders, length of radius, width of chest, length and width of pelvis, volume of front leg tibia, and length of hind leg long pastern (proximal phalanx). Out of all named, in comparison to stallions, mares have bigger morphometric measures of length of shoulders, width of pelvis and length of hind leg long pastern (proximal phalanx). In the remaining 18 measures stallions and mares of the "Vučijak" stud show certain homogeny.
Introduction
The Lipizzaner is one of the oldest European horse breeds. The Lipizzan breed dates back to 1580, when it has been established at Lipizza (now Lipica). They are trained for riding schools, classical dressage and other equestrian sports as well as recreation (Pallottino et al., 2015) . Lipizzaner has had a specific development: due to desires of the Habsburgs, high number of different breeds participates in its perfectly composed creation. From Andalusian Baroque stallions it gets tranquility and obedience, from Arabian stallions it gets loyalty, from Italian stallions it gets graciousness and from Karst stallions it gets stamina and firmness. The strict systematic selection during 450 years of its existence, as well as breeding the same breed on a higher number of stud farms with different purpose, results in higher number of lines and genera and higher phenotype diversity.
Lipizzaner horse have been previusualy studied with respect to morphometric variability (Zehner et al., 2001a (Zehner et al., , 2001b Zehner 2001c; Rastija et al., 1991 Rastija et al., , 2004 Zohmann et al., 2001) . The most famous Lipizzaner stud are: Baclean, Đakovo, Fagaras, Monterotondo, Piber, Szilvasvarad and Topol'cianky. Zechner et al. (2001b) have done a morphometric characterization of Lipizzaner breeds from all seven stud. Characterization and comparison of horses from different stud farms is done on the basis of 37 morphometric measures and formed angles. Its conclusion is that there are 34 differences out of 37 measures for mares and 29 differences out of 37 measures for stallions. The extremes of morphometric results are horses from Piber and Szilvasvarad; their breeding is different which brings to morphometric differences between them.
The stud "Vučijak" is the only Lipizzan stud in Bosnia and Herzegovina, founded in 1946. Reproductive material has been taken from breeding stables in Croatia. The purpose of founding stud has been to enrich the existent horse population of horses in northern parts of Bosnia and Herzegovina. Soon enough, breeding of Lipizzaners spread to almost entire Bosnia thanks to selective work at the "Vučijak" stud. Praček (1999) notes that the breeding of Lipizzaners in Yugoslavia in 1970s has been planned in three directions: classical dressage (Lipica), driving and weight carrying (Bosnia) and field works (Slavonia, Posavina, Vojvodina and other parts of Serbia).
The aim of this work is a morphometric characterization of Lipizzan horses from the stud "Vučijak" and finding differences in morphometric measures between stallions and mares.
Material and methods
Morphometric measures are taken at the stud "Vučijak". Ribbon and height measuring stick have been used for measuring. On each individual animals 28 physical measures has been found, following the standard procedure which was developed by Oulehla (1996) . Every measured animal has finished its development. Horses have been brought on flat and sturdy base and held by the workers of the haras. They have all been measured by one person. In general, 41 animals (10 stallions and 31 mares) have been measured, i.e. around 54% of all horses predicted for further reproduction by the Commission for the annual overview of the haras. Statistical data is done in ANOVA program, and the difference in morphometric measures between stallions and mares is tested by ttest. The difference between environments is tested for probability of 0.05 and 0.01.
Results and discussion
Results of morphometric characterization of stallions and mares in the stud "Vučijak" can be seen in tables 1 and 2. In comparison to mares, stallions have bigger measures for: height at withers (tape), width of head (lower jaw), length of neck and length of upper arm 2. Beside these, stallions have bigger measures for: length of rearquarters, circumference of cannon bone (metacarpal), width of chest, and the found difference is statistically relevant. In comparison to stallions, mares have more emphasized length of shoulders, length of pastern (hind leg) and width of hips. The difference between the first two measures is statistically of high importance, while for the third it is statistically relevant. The differences for other found measures between stallions and mares are not statistically relevant. Rastija et al. (1991) claim that the height at withers (tape) for stallions at the stud Vučijak has been between 148.00 and 161.67 cm, unevenly and significantly lower than for stallions at the Đakovo in Croatia. The same author claims that the curcemference of chest for stallions at the stud Vučijak has been between 158.00 and 188.33 cm, while the volume of tibia has been between 19.69 and 20.00 cm. The average value for the first two morphometric measures in this research is in the range of these values. The only difference is the circumference of cannone bone (20.03 cm) which is above the range given by the same author. Zechner (2001c) research, the greatest height at withers is noted for the stallions of the Szilvasvarad haras (158.20 cm), followed by the stallions from Topol'cianky (156.80) and Fagaras (156.80), while the smallest measure is in the Piber (153.60). The same author finds that the stallions from Topol'cianky have the longest body (165.20 cm), followed by those from Szilvasvarad (163.10), Đakovo (161.10), while those from Monterotondo have the shortest body (155.20). Found differences between the horses from Vučijak and other Lipizzan stud farms is in accordance with Zehner et al. (2001a Zehner et al. ( , 2001b and Zehner (2001c) where the differences in morphometric measurements between horses of different stud farms are credited to different goals of breeding. Horses from the Vučijak have rectangle shape of the body, which is in accordance with the mentioned research where authors have found that horses from different Lipizzan stud have rectangle body shape and that the difference in the body length and height at withers is between 3 cm and 8 cm. Only the horses from the Monterotondo haras are not in that frame. Sölkner et al. (2001a) claim that Lipizzan stables in Slovenia, Croatia and Slovakia breed modern horses for riding while those in Romania breed studs for improvements in field works. Mares, just like stallions, in comparison to other Lipizzan mares, have smaller body frame. The average height at withers measured with stick is 147.12 cm, while the average height at withers measured with ribbon is 154.67 cm. Mares from the Vučijak have rectangle body shape which proves that the body length is 154.61 cm, which is more than height at withers by 7.49 cm, and that is in accordance with Zehner et al. (2001a Zehner et al. ( , 2001b Zehner (2001c) and Zohmann et al. (2001) . Depth of chest for mares from Vučijak is 67.03 cm in average, while the circumference is 175.32 cm. According to Zechner et al. (2001a) the greatest height at withers is noted for mares from the Piber (156.80 cm), followed by those from Đakovo (155.40) and Fagaras (154.70) , while the smallest is noted for mares from Szilvasvarad (153.20) and Lipica (153.20) . The same author concludes that the longest body is found for mare from Piber (164.80 cm), and the shortest for mares from Lipica (158.50 cm). The results of the measurements of mares at the Đakovo, according to Rastija et al. (2004) , exceed the morphometric measures of mares at the Vučijak found in this research, which is also confirmed by the research from Baban et al. (2006) . According to these authors, the values measured with ribbon: height at withers, circumference of chest and circumference of cannon bone are: 164.73 cm, 185.68 cm and 20.83 cm -significantly higher than the results in this work. Sölkner et al. (2001a) give three basic measures (height at withers, circumference of chest and circumference of cannon bone) of mares from seven Lipizzan horse stables: , ). Mares from these Lipizzan horse stables are higher at withers and have bigger circumference of chest than mares from Vučijak. On the other hand, mares from Vučijak have bigger circumference of cannon bone (front leg) than mares from Beclean, Lipica and Topol'canky. According to Čačić (2003) , the fundamental morphometric measures of Lipizzan horses from Croatia are: height at withers (with measurement stick) -150.38 cm, height at withers (tape) -160.59 cm, circumference of chest -184.50 cm and circumference of cannon bone -19.39 cm. Following the morphometric measurements of the horses from the Vučijak in this work, it can be claimed that the Lipizzaner from Prnjavor is the most similar to Lipizzaners from Croatia. Sölkner et al. (2001a) and find that the basic population of Lipizzaners is in numerous, mostly big and state-owned, stud farms (Lipica in Slovenia, Đakovo in Croatia, Piber in Austria, Beclean, Fagaras and Simbata de Jos in Romania, Monterotondo in Italy, Szilvasvarad in Hungary and Topol'cianky in Slovakia) and private breeding farms around the world. Besides the mentioned Lipizzan studs, we can add Karađorđevo (Serbia), Lipik (Croatia) and Vučijak (Republic of Srpska, Bosnia and Herzegovina) as significant horse farms for the breeding of this breed. Lipizzan horses from Lipik have been saved at Karađorđevo during the tragic wars in former Yugoslavia, which is commendable, knowing how small population of Lipizzaners is. This is confirmed by Habe et al. (2002) , emphasizing the history of breeding of Lipizzaners and small number of such horses. Morphometric differences between the horses from different stud depend on the goals of breeding which differs from one country to another or even one stud to another. In Hungary and Romania, they breed bigger and rougher horses with emphasized length of format, capable of field working and equestrian sports. Italians have no specific goal in Lipizzan breeding and they aim at preserving the lines and genera which they have. Austrians and Slovenians breed Lipizzaners for general dressage for the needs of the Spanish Riding School of Vienna, Austria.
Slovakians aim to breed a heavier Lipizzaner in order to use it for work and riding and other needs. Croats aim to breed a Lipizzaner which would be bigger and used for riding and cart driving.
These researches show the morphometric differences between the Lipizzaner from Vučijak and Lipizzan horses from other notable stud in Europe. It is similar with smaller stud, as it was aimed at the Vučijak in Prnjavor.
Conclusion
In conclusion, according 28 taken measurements there is a statistical difference between stallions and mares in 10 measurements: height at withers (tape), width of head (lower jaw), length of neck, length of upper arm 2, length of rearquarters, width of chest, length of pastern (hind leg), circumference of cannon bone (metacarpal), width oh hips and lenght of shoulders. Out of 10 named measurements, in comparison to stallions, mares have bigger morphometric measures of length of shoulders, width of hips and length of pastern (hind leg). In the remaining 18 measures there is no specific differences noted between stallions and mares. Lipizzaner of the Vučijak has a rectangle body shape, which is in accordance with the appearance of Lipizzaners in the most of European stud farms. Horses from Vučijak are smaller than other Lipizzan horses in Europe, which is in accordance with the breeding aim of this stud farm, which is to create a smaller horse for field works and carrying weight.
postoji statistički značajna razlika između pastuva i kobila na mere: visina grebena (merena pantljikom), širina donje vilice, dužina vrata, dužina ramena, dužina nadlaktice 2, širina grudi, dužina karlice, širina karlice, obim cevanice prednje noge, dužina kičične kosti zadnje noge. Od svih navedenih morfometrijskih mera, kobile su imale veće mere: dužina ramena, širina karlice i dužina kičice zadnje noge u odnosu na pastuve. Na ostalih 18 mera pastuvi i kobile ergele Vučijak su pokazali određenu homogenost.
